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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] in the field of CG with which this invention generates a picture 
using a computer, a view generates the animation in the case of carrying out high-speed 
movement in the direction which the view has turned to - it is related with 3-dimensional 
picture generation equipment 
[0002] 

[Description of the Prior Art] In recent years, the computer graphics is used in various 
fields and application which used the animation with the improvement in a performance 
of a computer is also performed positively. Moreover, it is also required that the high 
picture of the reality seen like the flight simulator from the body which moves at high 
speed should be expressed as real time. Therefore, 3-dimensional **** generation display 
which generates the high animation of the reality using CG at high speed is desired. 
[0003] An example of the above-mentioned conventional 3-dimensional picture 
generation display is explained referring to a drawing below. 

[0004] Drawing 7 shows the example of composition of the conventional 3-dimensional 
picture generation display. The view detecting element to which 1 detects view 
information, such as a position, the direction, etc. of a view, in drawing 7 , The picture 
generation timing generating section which generates the timing to which 3 generates a 
picture. The renderer to which the picture generation section in which 4 generates a 
picture, and 5 generate the data for picture generation, and 41 generates a picture from 
the data 5 for picture generation. The display which displays the frame buffer holding the 
picture which 6 generated, and the picture which 7 generated, and 8 are the picture 
generation timing generating sections which generate the timing which displays a picture. 
[0005] About the 3-dimensional picture generation display constituted as mentioned 
above, the operation is explained below. When generating an animation, to the timing 
which the picture generation timing generating section generates, based on the direction 
and position of a view, and the data 5 for picture generation which the view detecting 
element 1 detected, a renderer 41 generates a picture by the rendering methods, such as a 
scanline algorithm, the ray tracing method, and the radiosity method, and saves in a 
frame buffer 6. A frame buffer 6 reads a picture to the timing which the image display 
timing generating section 8 generates, and displays it on a display 7. 
[0006] However, with the above conventional composition, about all screens, since the 
renderer generated the picture similarly, when the view was moving at high speed, it had 
the trouble that the presence of moving did not occur. Moreover, in order to obtain 


presence, the high picture of a reality is needed, and in order to generate the high picture 
of a reality, big picture generation capacity is needed. Therefore, in order to generate the 
high picture of a reality on real time with the above-mentioned composition, it had the 
trouble that immense picture generation capacity was required. 

[0007] this invention aims at offering the 3 -dimensional picture generation display which 
generates the high picture of the reality which makes the presence of moving start by 
picture generation capacity smaller than before, when the view is moving in the move 
direction at high speed in view of the above-mentioned trouble. 
[0008] 

[Means for Solving the Problem] The view detecting element which detects the traverse 
speed of a view etc. since this invention attains the above-mentioned purpose, the visual 
field analysis section to which the size of a visual field changes according to the traverse 
speed of a view, and the inside of a visual field generate the high picture of quality, and 
visual field outside is equipped with composition called the picture generation section 
which generates the picture which obscured the picture conversely, the frame buffer 
holding the generated picture, and the display which display the generated picture. 
[0009] 

[Function] By composition of the above [ this invention ], the size of a visual field is 
changed according to the traverse speed of a view, the interior of a visual field generates 
the high picture of quality, and the visual field exterior generates the obscured picture. 
Since a visual field becomes narrow and the eyesight besides a visual field declines while 
human being is moving at high speed, the presence of the picture which this invention 
generates turning into the same picture as human being actually seeing, and moving it 
will be given to human being. 

[0010] Moreover, the picture which makes presence start by picture generation capacity 
smaller than before is generable by moving and expanding the picture which generated 
before the picture of the visual field exterior to which eyesight is falling, and generating 
it. 

[0011] 

[Example] The 3-dimensional picture generation display of one example of this invention 
is explained below, referring to a drawing. Drawing 1 shows the composition of the 3- 
dimensional picture generation display in one example of this invention. 
[0012] The view detecting element to which 1 detects view information, such as a 
position, sense, move directional movement speed, etc. of a view, in drawing 1 , The 
visual field analysis section to which 2 outputs visual field information, such as a 
position, a configuration, a size, etc. of a visual field, from view information, The picture 
generation timing generating section in which 3 generates the timing of picture 
generation, and 5 The data for picture generation. The picture generation section in which 
4 divides and generates the picture the inside of a visual field, and besides a visual field 
from visual field information, picture generating timing, and the data 5 for picture 
generation. The generation section within a visual field in which 41 generates the picture 
within a visual field, the renderer to which 41 1 generates the picture within a visual field 
firom the data 5 for picture generation. The generation-visual field outside section in 
which 42 generates the picture besides a visual field, the renderer to which 421 generates 
the picture besides a visual field from the data 5 for picture generation. The defocusing 
section which gradates the picture outside a visual field in which the renderer 421 


generated 422, The frame buffer holding the picture by which 6 was generated, the 
display which displays the picture by which 7 was held in the frame buffer 6, and 8 are 
the image display timing generating sections which generate the timing which displays a 
picture. 

[0013] About the 3-dimensional picture generation display constituted as mentioned 
above, the operation is explained below. The view detecting element 1 detects view 
information, such as a position, sense, move directional movement speed, etc. of a view. 
The visual field analysis section 2 outputs visual field information, such as a position, a 
size, a configuration, etc. on the screen of a visual field, from the output of the view 
detecting element 1 . Under the present circumstances, when the traverse speed of a view 
is quick, a visual field is made small, and a visual field is enlarged when late. The picture 
generation section 4 generates a picture to the timing which the picture generation timing 
generating section 3 generated, and saves it in a frame buffer 6. A frame buffer 6 reads a 
picture to the timing which the image display timing generating section 8 generated, and 
displays it on a display 7. 

[0014] In the picture generation section 4, based on the visual field information which the 
visual field analysis section 2 outputs, the generation section 41 within a visual field 
generates the picture within a visual field, and the generation-visual field outside section 
42 generates the picture besides a visual field. In the generation section 41 within a visual 
field, a renderer 411 generates the picture within a visual field from the data 5 for picture 
generation by the rendering methods, such as a scanline algorithm, the ray tracing 
method, and the radiosity method, and writes in a fi*ame buffer 6. In the generation-visual 
field outside section 421, the renderer 421 with the same composition as a renderer 41 1 
generates the picture besides a visual field from the data 5 for picture generation, and the 
defocusing section 422 obscures the picture by methods, such as the sampling method, 
and writes it in a fi'ame buffer 6. 

[0015] According to this example, the picture which makes the presence of moving start 
is generable as mentioned above by preparing the visual field analysis section, changing 
the size of a visual field according to view traverse speed, generating separately the 
picture the inside of a visual field, and besides a visual field, and gradating the picture 
besides a visual field. 

[0016] However, when the traverse speed of a view is large, or when objective movement 
is intense, the body within a visual field may look discontinuous. The 2nd example 
explains the composition which solves this problem. 

[0017] The 2nd example of this invention is explained below, referring to a drawing. 
Drawing 2 shows the composition of the 3-dimensional picture generation display in the 
2nd example of this invention. 

[0018] In drawing 2 , the renderer to which 41 1 generates the picture within a visual field 
fi'om the data 5 for picture generation, and 422 are timing controllers which generate the 
generation timing of the picture within a visual field from the move directional 
movement speed of the view which the view detecting element 1 outputs, the size of the 
visual field which the visual field analysis section 2 outputs, and the picture generation 
timing that the picture generation timing generating section 3 generates. About other 
composition, it is the same as the 1st example. 

[0019] About the 3-dimensional picture generation display constituted as mentioned 
above, the operation is explained below. Operation of those other than generation section 


41 within a visual field is the same as the case of the 1st example. 
[0020] The move directional movement speed of the view which the view detecting 
element 1 outputs [ the timing controller 412 ] in the generation section 41 within a visual 
field, From the size of the visual field which the visual field analysis section 2 outputs, 
and the picture generation timing which the picture generation timing generating section 
3 generates, so that it may seldom move from the position in the picture which the 
position of the body within a visual field generated before The timing that it is quicker 
than the timing which the picture generation timing generating section 3 generates, and is 
later than the timing which the image display timing generator 8 generates is generated. 
A Tenderer 41 1 is the timing which the timing controller 412 generated, generates the 
picture within a visual field from the data 5 for picture generation, and writes it in a fi-ame 
buffer 6. 

[0021] Since more pictures within a visual field than the 1st example are generated as 
mentioned above according to this example, the animation within a visual field will 
change smoothly. Especially about the case where the traverse speed of a view is large 
and the case where objective movement is intense, an animation with a reality higher than 
the 1st example is obtained. 

[0022] However, since the picture within a visual field is generated to timing later than 
the timing which the image display timing generator 8 generates, the case where the body 
within a visual field looks discontinuous can be considered. The 3rd example explains the 
composition which solves this problem. 

[0023] The 3rd example of this invention is explained below, referring to a drawing. 
Drawing 3 shows the composition of the 3-dimensional picture generation display in the 
3rd example of this invention. 

[0024] In drawing 3 , the picture buffer which saves the picture in which the Tenderer 411 
generated 414, and 413 are the picture composition sections which compound the picture 
which the Tenderer 41 1 generated, and the picture holding the picture buffer 414. About 
other composition, it is the same as the 2nd example. 

[0025] About the 3-dimensional picture generation display constituted as mentioned 
above, the operation is explained below. Operation of those other than generation section 
41 within a visual field is the same as the case of the 2nd example, and operation of the 
timing controller 412 is the same as the case of the 2nd example also in the generation 
section 41 within a visual field, however, the thing for which the timing controller 412 
generates timing quicker than the timing which the image display timing generator 8 
generates - the 2nd example ~ things ~ ** 

[0026] In this case, a Tenderer 41 1 is the timing which the timing controller 412 
generated, generates the picture within a visual field from the data 5 for picture 
generation, and outputs it to the picture composition section 413. The picture composition 
section 413 compounds the picture which the Tenderer 41 1 generated, and the picture 
saved at the picture buffer 414, and resaves it to the picture buffer 414. Moreover, the 
picture composition section 413 is the timing which the image display timing generating 
section 8 generated, writes the compound picture in a frame buffer 6, and clears the 
picture buffer 414. 

[0027] According to this example, movement of the body within a visual field will look 
smooth as mentioned above by generating more pictures within a visual field than the 
number of times of a display, and displaying the picture which compounded them. 


Especially about the case where the traverse speed of a view is large and the case where 
objective movement is intense, an animation with a reality higher than the 2nd example is 
obtained. 

[0028] The 4th example of this invention is explained below, referring to a drawing. 
Drawing 4 shows the composition of the 3-dimensional picture generation display in the 
4th example of this invention. 

[0029] In drawing 4 , the picture buffer which saves the picture which the renderer 421 
generated 424 and the defocusing section 422 gradated, and 423 are the picture 
composition sections which compound the picture which the defocusing section 422 
gradated, and the picture holding the picture buffer 444. About other composition, it is 
the same as the 1st example. 

[0030] About the 3-dimensional picture generation display constituted as mentioned 
above, the operation is explained below. Operation of those other than generation-visual 
field outside section 42 is the same as the case of the 1st example, and operation of a 
renderer 421 is the same as the case of the 1st example also in the generation-visual field 
outside section 42. 

[003 1] After a renderer 421 generates the picture besides a visual field firom the data 5 for 
picture generation and the defocusing section 422 gradates the picture to the timing 
which the picture generation timing generating section 3 generated, it outputs to the 
picture composition section 423. The picture composition section 423 compounds the 
picture which the defocusing section 422 gradated, and the picture saved at the picture 
buffer 424, and resaves it to the picture buffer 424. The picture composition section 423 
is the timing which the image display timing generating section 8 generated, writes the 
compound picture in a frame buffer 6, and clears the picture buffer 424. 
[0032] According to this example, movement of the body besides a visual field will look 
smooth as mentioned above by displaying the picture which compounded the picture 
before generated out of the visual field, and the newly generated picture. Especially about 
the case where the traverse speed of a view is large, an animation with a reality higher 
than the 1st example is obtained. 

[0033] The 5th example of this invention is explained below, referring to a drawing. 
Drawing 5 shows the composition of the 3-dimensional picture generation display in the 

5th example of this invention. 

[0034] The visual field circumference analysis section which distinguishes the 
circumference of a visual field, and the portion outside it fi-om the visual field 
information to which the visual field analysis section outputs 427 about the outside of a 
visual field in drawing 5 , The renderer to which 421 generates the picture of a visual 
field periphery from the data 5 for picture generation, The defocusing section which 
gradates the picture outside a visual field in which the renderer 421 generated 422, The 
picture move section which generates the picture outside the visual field circumference 
based on the picture by which 423 is saved at the picture buffer 424, and 424 are picture 
buffers which save the picture visual field outside (outside a visual field periphery and 
the visual field circumference). About other composition, it is the same as the 1st 
example. 

[0035] About the 3-dimensional picture generation display constituted as mentioned 
above, the operation is explained below. Operation of those other than generation- visual 
field outside section 42 is the same as the case of the 1st example. 


[0036] The visual field circumference analysis section 427 analyzes the position and 
width of face of a visual field periphery from the traverse speed of the view which are the 
visual field information which is the output of the visual field analysis section 2, and the 
output of the view detecting element 1 . Width of face of a visual field periphery is made 
large, so that the traverse speed of a view becomes large. To the timing which the picture 
generation timing generating section 3 generated, a renderer 421 generates the picture of 
a visual field periphery from the data 5 for picture generation, and while the defocusing 
section 422 gradates the picture and writes in a frame buffer 6, it newly saves to the 
picture buffer 424. Moreover, while the picture move section 425 generates the picture 
outside the visual field circumference and writes the picture besides the visual field 
generated before [ one ] being saved at the picture buffer 424 in a frame buffer 6 
movement and by expanding the outside of a screen to the timing which the picture 
generation timing generating section 3 generated, it resaves to the picture buffer 424. 
[0037] According to this example, the picture which makes the presence of moving the 
picture generated before by picture generation capacity smaller than the 1st example 
movement and by expanding and generating the picture outside the visual field 
circumference toward the outside of a screen start is generable as mentioned above. The 
effect is large when the traverse speed of a view is large especially. 
[0038] However, if the traverse speed of a view is large, the case where the body besides 
a visual field looks discontinuous can be considered. The 6th example explains the 
composition which solves this problem. 

[0039] The 6th example of this invention is explained below, referring to a drawing. 
Drawing 6 shows the composition of the 3-dimensional picture generation display in the 
6th example of this invention. 

[0040] In drawing 6 , 426 is the picture composition section which compounds the 
picture which the defocusing section 422 and the picture move section 425 generated, and 
the picture holding the picture buffer 424. About other composition, it is the same as the 
5th example. 

[0041] About the 3-dimensional picture generation display constituted as mentioned 
above, the operation is explained below. Operation of those other than generation-visual 
field outside section 42 is the same as the case of the 5th example, and operation of the 
visual field circumference analysis section 427 and a renderer 421 is the same as the case 
of the 5th example also in the generation-visual field outside section 42. 
[0042] To the timing which the picture generation timing generating section 3 generated, 
the defocusing section 422 gradates the picture of the visual field periphery which the 
renderer 421 generated, and it outputs it to the picture composition section 426 while 
saving to the picture buffer 424. Moreover, to the timing which the picture generation 
timing generating section 3 generated, the picture move section 425 is outputted to the 
picture composition section 426 while it generates the picture outside the visual field 
circumference and resaves the picture besides the visual field which generated the picture 
outside the visual field circumference before [ one ] being saved at the picture buffer 424 
to the picture buffer 424 movement and by expanding the outside of a screen. 
[0043] The picture composition section 426 compounds the picture outside the visual 
field circumference which the picture and the picture move section 425 of a visual field 
periphery which the defocusing section 422 gradated generated, and the picture saved at 
the picture buffer 424, and resaves it to the picture buffer 424. The picture composition 


section 426 is the timing which the image display timing generating section 8 generated, 
writes the compound picture in a frame buffer 6, and clears the picture buffer 424. 
[0044] According to lliis example, movement of the body besides a visual field will look 
smoother than the 5th example as mentioned above by displaying the picture generated 
with the picture outside a visual field near at hand, and the compound picture. Especially 
about the case where the traverse speed of a view is large, an animation with a reality 
higher than the 5th example is obtained. 
[0045] 

[Effect of the Invention] The view detecting element to which this invention detects the 
traverse speed of a view etc. as mentioned above, The picture generation section which 
generates the picture in which the visual field analysis section to which the size of a 
visual field is changed according to the traverse speed of a view, and the inside of a 
visual field generated the high picture of quality, and visual field outside gradated the 
picture conversely, By preparing the frame buffer holding the generated picture, and the 
display which displays the generated picture If traverse speed becomes quick, the high 
picture of the reality which makes the presence of moving start is generable by picture 
generation capacity smaller than before using human being's visual field becoming 
narrow and the eyesight besides a visual field declining. 

CLAIMS 


[Claim(s)] 

[Claim 1] 3 -dimensional picture generation display characterized by providing the 
following. The view detecting element which detects view information, such as a 
position, move directional movement speed, etc. of a view. The visual field analysis 
section which outputs visual field information, such as a position, a configuration, a size, 
etc. of a visual field, from view information. The picture generation timing generating 
section which generates the timing of picture generation. Picture generation timing, 
visual field information, and the picture generation section that generates a picture from 
the data for picture generation, TTie data for picture generation, and the frame buffer 
holding the generated picture, It has the display which displays the picture held in the 
aforementioned frame buffer, and the image display timing generating section which 
generates the timing which displays a picture, the aforementioned picture generation 
section The generation-visual field outside section which consists of the generation 
section within a visual field which consists of renderers which generate the picture within 
a visual field from the data for picture generation, and the defocusing section which 
gradates the renderer which generates the picture outside a visual field from the data for 
picture generation, and the generated picture outside a visual field. 
[Claim 2] 3 -dimensional picture generation display according to claim 1 characterized by 
equipping the generation section within a visual field with the timing controller which 
generates timing quicker than the picture generation timing generating section fiirther. 
[Claim 3] 3-dimensional picture generation display according to claim 2 characterized by 
having fiirther the picture composition section which compounds all of the picture buffer 
which saves the generated picture within a visual field in the generation section within a 
visual field, and the picture within a visual field generated by the following display 
timing from display timing before one. 


[Claim 4] 3 -dimensional picture generation display according to claim 1 characterized by 
having further the picture composition section which compounds the picture buffer which 
saves the picture outside a visual field obscured in the defocusing section by the 
generation-visual field outside section, the picture outside a visual field displayed before 
one, and the newly generated picture outside a visual field. 

[Claim 5] 3 -dimensional picture generation display according to claim 1 characterized by 
providing the following. The generation-visual field outside section is the visual field 
circumference analysis section which distinguishes the range outside the visual field 
circumference and it. The renderer which generates a visual field circumference picture 
from the data for picture generation. The defocusing section which gradates the generated 
visual field circumference picture. The picture move section which generates the picture 
outside the visual field circumference for the picture of the visual field periphery saved at 
the picture buffer which saves the picture of the visual field periphery gradated after 
generation, and the picture buffer movement and by expanding toward outside. 
[Claim 6] 3 -dimensional picture generation display according to claim 5 characterized by 
having further the picture composition section which compounds the picture outside a 
visual field displayed on the generation-visual field outside section before one, and the 
newly generated picture outside a visual field. 

[Claim 7] 3 -dimensional picture generation display characterized by transposing the 

generation- visual field outside section to the thing of a claim 4 in the composition of 3- 

dimensional picture generation display according to claim 2. 

[Claim 8] 3 -dimensional picture generation display characterized by transposing the 

generation- visual field outside section to the thing of a claim 5 in the composition of 3- 

dimensional picture generation display according to claim 2. 

[Claim 9] 3-dimensional picture generation display characterized by transposing the 

generation-visual field outside section to the thing of a claim 6 in the composition of 3- 

dimensional picture generation display according to claim 2. 

[Claim 10] 3-dimensional picture generation display characterized by transposing the 
generation-visual field outside section to the thing of a claim 4 in the composition of 3- 
dimensional picture generation display according to claim 3. 

[Claim 1 1] 3-dimensional picture generation display characterized by transposing the 
generation- visual field outside section to the thing of a claim 5 in the composition of 3- 
dimensional picture generation display according to claim 3. 

[Claim 12] 3-dimensional picture generation display characterized by transposing the 
generation- visual field outside section to the thing of a claim 6 in the composition of 3- 
dimensional picture generation display according to claim 3. 

DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the 3-dimensional picture generation display in the 1st 
example of this invention 

[Drawing 2] The block diagram of the 3-dimensional picture generation display in the 

2nd example of this invention 

[Drawing 3] The block diagram of the 3-dimensional picture generation display in the 3rd 
example of this invention 


[Drawing 41 The block diagram of the 3 -dimensional picture generation display in the 4th 
example of this invention 

[Drawing 5] The block diagram of the 3-dimensional picture generation display in the 5th 
example of this invention 

[Drawing 61 The block diagram of the 3-dimensional picture generation display in the 6th 
example of this invention 

[Drawing 7] The block diagram of the 3-dimensional picture generation display of the 
conventional example 
[Description of Notations] 

1 View Detecting Element 

2 Visual Field Analysis Section 

3 Picture Generation Timing Generating Section 

4 Picture Generation Section 

41 Generation Section within Visual Field 

411 Renderer 

412 Timing Controller 

413 Picture Composition Section 

414 Picture Buffer 

42 Generation- Visual Field Outside Section 

421 Renderer 

422 Defocusing Section 

423 Picture Composition Section 

424 Picture Buffer 

425 Picture Move Section 

426 Picture Composition Section 

427 Visual Field Circumference Analysis Section 

5 Data for Picture Generation 

6 Frame Buffer 

7 Display 

8 Image Display Timing Generating Section 


